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(54) Ulie: (THIOPHEN-2.YL)-PIPERIDIN OR TETRAHYDROPYRIDIN CARBOXAMIDES 

(57) Abstract 

This invendon provides compounds having 
formula (I), wherein R is hydrogen, alkyl, allcenyl, 
alkynyl, -COR2, phenyl or phenylalkyl of 7-10 
carbon atoms; the dotted line represents an optional 
double bond; Ri is hydrogen, *OH, OR\ or is 
absent if the optional double bond is present; R^ and 
R3 are each, independendy, alkyl. alkcnyl, alkynyl, 
phenyl, or phenylalkyl; R* is hydrogen, -OR^, 
alkyl. alkcnyl, alkynyl. -COR^. -COiR*, -CONKER*, 
pertialoalkyl, halogen, phenyl, or phenylalkyl; R^ 
and R^ are each, independently, hydrogen, alkyl, 
alkenyl, alkynyl, phenyl, or phenylalkyl; and n - 
0 - 2 or a jihannaccutically acceptable salt thereof 
diat are useful as antipsychotic, antidepressant and 
anxiolytic agents useful in the treatment and relief 
of the symptoms of these disease states. 
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(THIOPHEN-2.Yr^-PTPFRTnrM Off TirTRAHvnROPVPmTM 

CARBOXAMTPFmS 

This invention provides compounds having selectivity for the serotonergic 5- 
HTiA receptor, useful in the treatooent of central nervous system disorders, having the 
formula I 



PR 




10 wherein 

R is hydrogen, alkyl of 1-6 carbon attrnis, alkenyl of 2-7 carbon atoms, alkynyl of 2-7 

carbon atoms, -COR^ phenyl, ot phenylalkyl of 7- 10 carbon atoms; 
the dotted line represents an optional double bcmd; 

is hydrogen, -OH, 0R3. or is absent if the optional double bond is present; 
15 R2 and R^ are each, indq)endendy, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon 
atoms, alkynyl of 2-7 carbon atoms, phenyl, or phenylalkyl of 7-10 carbon 
atoms; 

R^ is hydrogen, -0R5, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms, 
alkynyl of 2-7 carbon atoms, -COR^ COiR^. -CONR^rS pcriialoalkyl of 1- 
20 6 carbon atcxns, halogen, phenyl, or phenylalkyl of 7-10 carbon atoms; 

R^ and R^ are each, independendy, hydrogen, alkyl of 1-6 carbon atoms, alkenyl rf 2- 
7 carbon atoms, alkynyl of 2-7 carbon atoms, phenyl, or phenylalkyl of 7-10 
carbon atoms; and 

n = 0.2 

25 or a pharmaceutically acceptable salt thereof 
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The phannaceutically acceptable salts are those derived firom such organic and 
inorganic acids as: acetic, lactic, citric, tartaric, succinic, maleic, malonic, gluconic, 
hydnxhloric, hydrobnnnic, phosphoric, nitric, sulfuric, methanesulfonic, and similarly 
known acceptable acids. 
5 The terms alky] of 1-6 caibon atoms, alkenyl of 2*7 carbon atoms, and alkynyl 

of 2-7 carbon atoms, include both straight chain as well as branched carbon chains. In 
the generic structure described above, when n ~ 0, the sulfur containing ring is a 
thiophene ring, when n =k 1, the sulfur containing ring is a thiophene S-oxide, and 
when n = 2, the sulfur containing ring is a thiophene S-dioxide. The tenn "halogen" 

10 refers to fluoro, chloio, bromo, or iodo. 

The compounds within the scope of the invention by virtue of their 
conHguration, exhibit stereoisomerism. Such centers can contain either the R or S 
configuradon or can be racemic with respect to such center or centers. Accordingly, the 
compounds of the invention include the diastereomers, enandomers, racemates and 

IS mixtures thereof. 

Of these compounds, the prefcned members are those in which n » 0; and those 
in which n = 0, and R is alkyl of 1-6 carbon atoms, 

20 The compounds of this invention can be prepared by conventional methods. 

For example, the compounds where n is 1 or 2 may be may made by oxidation of 
compounds where n is 0. The compounds where n is 0 may be prepared by a process 
which comprises subjecting a compound having the formula A 




(A) 



25 where R, R} and the dotted line are as defined above to 
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(a) alkylation by reaction with a co]iqx>und having die formula B 



O 




where is as defined above and X is a leaving group, preferably chloro or bromo, or 
(b) reductive alkylation with an aldehyde having the fomiula C 

O 




where is as defined above; and, where desired, a compound with one meaning of 
R^ may be converted into a compound with another meaning of R^ as an after process. 

The alkyladon process (a) is preferably carried out in the presence of a base, for 
example diisopropyl ethylamine. The reductive alkylation of the aldehyde (b) may be 
10 carried out with sodiimi borohydride as reducing agent 

The compounds having the formula A may be prepared by a process which 
includes the step of reacting a compound having the formula D 

15 

where R is as defined above or a protecting group is subjected to a Grignard reaction 
with addidon of an N-protected 4-piperidone to afford an N-protected-4-hydroxy-4-(3- 
OR-thiophen-2-yl)piperidine. The N-protecting group may be in the form of a 
carbamate, preferably ethyl carbamate. The free piperidine nitrogen atom may be 
20 obtained by removal of die protecting group, for example, using KOH in the case of a 
carbamate. Where -OR represents a protected hydroxy group, the protecdon may be 
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removed in an after-step. Again a protecting group which can be removed under basic 
(or neutral) conditions is preferred. This is because the tertiary alcohol is liable to 
undergo dehydration under acidic conditions. 

Before, during or after the alkylation step (a) or reductive alkylanon step (b) one 
S may convert one meaning of into another. For example a 4-hydrDxypiperidine may 
be converted into a tetrahydropyiidine derivative by dehydration. That derivative may 
be reduced where a compound in which Rl is hydrogen is desired. Ethers may be 
prepared in a known manner. 

As an example of a synthesis of compounds of the invention the appropriately 
10 substituted 2-bromo-thiophene can be subjected to a Grignard reaction in which the 
addition to a 4-piperidone carbamate affcxds the desired tertiary alcohol. Subsequent 
hydrolysis of the carbamate yields the desired 4-hydroxy-4-thiophcn-2-yl-piperidine 
(1). 




The 4-substituted piperidine can then be alkylated with a substituted 4-halo- 
butanoic acid amide in the presence of an acid scavenger such as diisopropylethylamine 
to yield the final product (2). 




Further functionalization of the piperidine hydroxyl group can be acconq>lished 
using standard methodology* and dehydration of the hydroxyl group to provide 
tetrahydropyridine derivatives can be accomplished under mildly acidic conditions. 
25 Compounds of this invention in which n is 1 or 2 can be prepared by oxidizing 

a compound of formula I in which n is 0 with an oxidizing agent such as m-chloro- 
peibenzoic acid. When n is not equal to 0, it is preferred that n equal 1. 
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Rcpresentative compounds of tfiis invention were evaluated and determined to 
have high affinity for the serotonin 5-HTia receptor by evaluating the compound's 
ability to displace pH] 8-OHDPAT (dipropylaminotctralin) from the 5-HTia serotonin 
receptor following the procedure of HaU et al.. J. Neurochem. 44» 1685 (1985). This 
5 standard pharmacological test procedure was employed to analogize this piopeity of the 
claimed compounds with that of buspirone, which is a standard for anxiolytic activity, 
and, like the compounds of this invention, displays potent affmity for the 5-HTia 
serotonin receptor subtype. The anxiolytic activity of buspirone is believed to be, at 
least partially, due to its 5-HTia receptor affinity (Vander Maclen et al., Eur. J. 
10 Pharmacol. 1986, 129 (1-2) 133-130). In this standard pharmacological test 
procedure, buspirone has an IC50 of approximately 10 nM. 



15 



The results obtained for representative compounds of this invention in the 
standard pharmacological test procedure described above, are as foUows: 



Compound 5-HT i a Binding (lCs n\ 

Example 1 0.8 nM 

Exmsplcl 0.25 nM 

Exan5)le3 0.98 nM 

20 Example 4 0.2 nM 

Exanq)le 5 0,7 nM 



The results obtained in the standard phamiacologjcal test procedure demonstrate 
that the compounds this invention possess high affinities for the serotonin 5-HTia 

25 receptor, and consequently, they arc useful in the treatment of multi-CNS disorders 
amenable to treatment with antipsychotic, antidepressant and anxiolytic agents. As 
such, the conopounds of this invention may be adnunistered a mammal in need of 
antipsychotic, antidepressant and/or anxiolytic medical treatment in an amount sufficient 
to alleviate the symptoms of the disease state, such as depression, paranoia, 

30 schizophrenia, anxiety, sleep disorders, eating disorders, cognitive disorders, panic, 
social phobia, obsessive compulsive disorders, sexual dysfunction, addiction, and 
related problems. When administered for the treatment of the above disease states, the 
compounds of this invention can be administered to a mammal orally, parenterally, 
intranasally, intrabronchially, transdennally, intravaginally , or rectally. 
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The compounds of this invendoxi can be formulated neat or with a 
phamiaceudcai carrier to a mammal in need thereof The pharmaceutical canier may be 
solid or liquid. 

A solid canier can include one or more substances which may also act as 
5 flavoring agents, lubricants, solubilizers, suspending agents, fillers, glidants, 
compression aids, binders or tablet-disintegrating agents; it can also be an encapsulating 
material. In powders, the carrier is a finely divided solid which is in admixture with the 
finely divided acdve ingredient In tablets, the active ingredient is mixed with a carrier 
having the necessary compression properties in suitable p r op or tions and compacted in 
10 the shape and size desired. The powders and tablets preferably contain up to 99% of 
the active ingredient Suitable solid carriers include, for example, calcium phosphate, 
magnesium stearate, talc, sugars, lactose, dextrin, starch, gelatin, cellulose, methyl 
cellulose, sodium carboxymethyl cellulose, polyvinylpyirolidine, low melting waxes 
and ion exchange resins. 
15 Liquid carriers are used in preparing solutions, suspensions, emulsions, 

syrups, elixirs and pressurized conq>ositions. The active ingredient can be dissolved or 
suspended in a pharmaceutically acceptable liquid carrier such as water, an organic 
solvent, a mixture of both or pharmaceutically acceptable oils or fats. The liquid canier 
can contain other suitable pharmaceutical additives such as solubilizers, emulsifiers, 
20 buffers, preservatives, sweeteners, flavoring agents, susi>ending agents, thickening 
agents, colors, viscosity regulators, stabilizers or osmo-regulators. Suitable examples 
of liquid carriers for oral and parenteral administration include water (partially 
containing additives as above, e.g. cellulose derivatives, preferably sodium 
carboxymethyl cellulose solution), alcohols (including monohydric alcohols and 
25 pcrfyhydric alcohols, e.g. glycols) and their derivatives, and oils (e.g. fractionated 
coconut oil and arachis oil). For parenteral admiiustration, the carrier can also be an 
oily ester such as ethyl oleate and isopropyl inyristate. Sterile liquid carriers are useful 
in sterile liquid form compositions for parenteral administration. The liquid carrier for 
pressurized compositions can be halogenated hydrocarbon or other pharmaceutically 
30 aocq)table propellant 

Liquid pharmaceutical compositions which are sterile solutions or suspensions 
can be utilized by, for example, intramuscular, intraperitoneal or subcutaneous 
injection. Sterile solutions can also be administered intravenously. The ccmipound can 
also be administered orally either in liquid or solid composition form. 
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The compounds of this invention may be administered rectaily in the fom of a 
conventional suppositoiy. For administration by intranasal or intrabronchial inhalation 
or insufflation, the compounds of this invention may be formulated into an aqueous or 
partially aqueous solution, which can then be utilized in the form of an aerosol. The 
5 compounds of this invention may also be administered transdcmially through the use of 
a transdermal patch containing the active compound and a carrier that is inert to the 
active compound, is non toxic to the skin, and allows delivery rf the agent for systemic 
absorption into the blood stream via the skin. The carrier may take any ntmiber of 
forms such as creams and ointments, pastes, gels, and occlusive devices. The creams 
10 and oinmients may be viscous liquid or semisolid emulsions of either the oil-in-water or 
watcr-in-oil type. Pastes comprised of absorptive powders dispersed in petroleum or 
hydrophilic petroleum containing the active ingredient may also be suitable. A variety 
of occlusive devices may be used to release the active ingredient into the blood stream 
such as a semipermiable membrane covering a reservoir containing the acdve ingredient 
15 with or without a carrier, or a matrix containing the acdve ingredient. Other occlusive 
devices are known in the literature. 

The dosage to be used in the treatment of a specific psychosis must be 
subjectively determined by the attending physician. The variables involved include the 
specific psychosis or sute of anxiety or depression and the size, age and response 
20 pattern of the patient Based on the results obtained in the standard pharmacological 
test procedures, projected oral daily dosages of active compound would be 1-100 
mg/kg, preferably between 1-30 mg/kg, and more preferably between 1-10 mgiOcg. 
Projected intravenous daily dosages would be 0^-20 mg/kg, preferably between 0.2-6 
mg/kg, and more preferably between 0^-2 mg/kg. Treatment will generally be initiated 
25 with small dosages less than the optimum dose of the compound. Thereafter the 
dosage is increased until the optimum effect under the circumstances is reached; precise 
dosages for oral, parenteral, nasal, or intrabronchial administration will be determined 
by the administering physician based on experience with the individual subject treated. 
Preferably, the pharmaceutical composition is in unit dosage form, e.g. as tablets or 
30 capsules. In such form, the composition is sub-divided in unit dose containing 
appropriate quantities of the active ingredient; the unit dosage forms can be packaged 
compositions, for example, packeted powders, vials, ampoules, prefilled syringes or 
sachets containing liquids. The unit dosage form can be, for example, a capsule or 
tablet itself, or it can be the appropriate number of any such compositions in package 
35 form. 
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The following examples illustrate the production of representative compounds 
of this invention. 



5 



Example 1 

^ACTm^l■y^4-^4-hYdroxy-4-f3'mcU^Qxy■thiwhcn 

piperidin-l-vn-2-phenvl-butan-l-one 0.75 hvdroicxiide. 



A mixture of 4-hydn>xy-4-(3-methoxy-thiophen-2-yl)-piperidine (2.4 g, 11 
mmole), l-(azepan-l-yl)-4-chloro*2-phenyl-butan-l-one (3.63 g, 13 mmole), 
10 diisopropyl*ethylamine (1.68 g, 13 nunole) and potassium iodide (2.16 g, 13 mmole) 
was heated in dimethylformamide (40 mL) to 80*C for 4 hours. After cooling to 
ambient temperature the solvent was evaporated in vacuo and the residue suspended in 
ethyl acetate (80 mL). The precipitate was filtered and recry stallized firom acetonitiile to 
yield 4.3 g of product, m.p. 126-8 



The title compound was prepared from l-azcpan-l-yl-4-[4-hydroxy-4-(3- 
methoxy-thic^en-2-yl>-pipcridin-l-yl]-2-phenyl-butan-l-one (1.35 g, 2.9 mmole) and 
25 acetic acid (80 mL) in the manner previously described above to yield 1. 1 g of product, 
m.p. 108-12 X. 

Elemental Analvsis for: q26H34N202S • 0.1 chloroform. 



15 



Elemental Analysis fon C26H36N2O3S • 0.75 m. 

Cakd: Q 56.51; H. 6.70; N. 5.07. 
EfiUnd: C. 56.28; H. 6.43; N, 4.88. 



20 



Example 2 

l-AzgDan-l-vl.4-r4-(3-methQxv*thiophen-2-vlV1^.3,6- 
tetrahvdro-pvridin-l-vlV2-phenvl-butan-l-<xie 



30 



Catoi: C, 69.49; H. 7.64; N, 6.23. 
Bamd: C, 69.83; H, 7.47; N, 6.10. 
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Example 3 

I'AzePan-l ^v1-4■^4-(^-metf^Qxv-thiophen-3-Y1^- 
pipeiidin>l-vn-2-phftnY|-butan>l-anp fiimarate 
The title compound was prepared from l-azcpan-l-yI-4-[4-(3-methoxy- 
5 thiophen-2-yl).1.2,3,6-tetrahydro-pyridin-l-yl]-2-phcnyl-butan-l-one (1 g, 2.2 
mmolc), acetic acid (50 mL), and Pearlman's catalyst (0.3 g) in the manner previously 
described above to yield 0.6 g of pnxiuct, m.p. 134-8 'C. The title compound was 
isolated as a hcmihydrate. 

10 Elgmcntaj Aniavsis for C26H36N2O2S • CgHgOg • 0.5 H2a 

Calcd: C, 59.90; H. 6.65; N, 4.11. 
Baind: C 59.58; H, 6.71; N, 4.11. 

Example 4 

^5 (SVl-A?CTan-T-vl-4-f4-f3-mcfhQxv-thinphr.n- 2-vlVl.^^ 

tttrahvdn>-PYri(1in-1-vn-2-Phenvl-hutfln-l-ntie h ydrochloride oak 
Acetic acid (0.48 mL) was added to a solution of the starting 4-hydroxy-4-(3- 
mctfioxy-tiuophcn-2-yl)-pipciidine (853 mg, 4 mmole) and (S)-4-(a2cpan-l-yl)-4-oxo- 
3-phenyl-butyraldehydc (1037 mg, 4 nmiole) in methanol (20 mL). At ambient 

20 temperature the reaction mixture was treated poitionwise with sodium cyanoboro- 
hydride (276 mg, 4.4 mmole). The mixture was stirred an additional three hours at 
25*C and then poured into aqueous saturated sodium bicarbonate solution (50 mL), 
The aqueous phase was extracted with methylene chlcwide (3 x 50 mL). The combined 
organic extracts were washed with water (100 mL), brine (80 mL), dried over 

25 magnesium sulfate and fUtcred. The filtrate was evaporated in vacuo and the residue 
dissolved in chlorofomi (50 mL). Ethanolic hydrochloric acid was added and the 
resulting solution evaporated. The residue was trinirated in ether and the precipitate 
filtered and dried to yield 400 mg of the ritie compound, mp 1 14-6*C. The title 
conipound was isolated as the hydrate. 

30 

Elemental Analysis for: C26H34N2O2S • 1 HCIM H2O. 
Calcd: C. 63.30; H, 7.56; N, 5.68. 
Eflimd: C, 63.20 H. 7.68; N, 5.66. 
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Example 5 

(2SVl-fAzcgan-l-ylH-f4-f3-mcthoxy'thiTOhcn-2-y^ 

2-phenvl*butan-l^e dihvdrochloride salt 
A soladon of (S)-l-A2cpan-l-yl-4-[4-(3-mcthoxy-thiophcn-2-yl)- 1,2,3,6- 
5 tetrahydio-pyridin-l-yl]-2-phenyl-butan-l-<me (600 mg, 1.3 nunole) in glacial acetic 
acid (100 mL) was treated at crnce with Peailinan*s Catalyst (600 mg) and hydiogenated 
at SO psi at ambient temperature for 12 hours. After purging the reaction vessel with 
nitrogen the catalyst was removed by filtration, wadied with acedc acid (30 mL) and 
the filtrate evaporated in vacuo. The residue was partitioned between 5% aqueous 
10 sodium bicarbonate (50 mL) and chlorofonn (100 mL). The separated organic layer 
was dried over magnesium sulfate, filtered and the filtrate evaporated to dryness in 
vacuo. Column chromatography on 20 g of silica gel with 3% methanol / chlorofomi 
as eluant, followed by trituration in ether with the addition of ethanolic hydrochloric 
acid gave 1 10 mg of the tide compound, m.p. 9 1 -3*C. 

15 

Elemental Analysis for C26H36N2Q2S • 2 HQ 
CalCd: C, 60.80; H. 7.45; N. 5.45. 
EfiUHd: C, 61.19; H, 7.75; N, 5.43. 
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What is claimed is 

1 « A conqxnind having the formula (I) 



OR 




wherein 

R is hydrogen, alkyl of 1-6 carbon atoms, alkcnyl of 2-7 carbon atoms, alkynyi of 2-7 
carbon atoms, -COR^, phenyl, or phcnylalkyl of 7-10 carbon atoms; 
10 the dotted line represents an optional double bond; 

Ri is hydrogen, -OH, OR^, or is absent if the optional double bond is present; 

r2 and R3 are each, independently, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon 
atoms, alkynyi of 2-7 carbon atoms, phenyl, or phenylalkyl of 7-10 carbon 
atoms; 

15 R^ is hydrogen, -0R5, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms. 

alkynyi of 2-7 carbon atoms, -COR^, -C02R^. -CONR^R^ pcrhaloalkyl of 1- 

6 carbon atoms, halogen, phenyl, or phenylalkyl of 7-10 carbon atoms; 

R5 and R^ are each, independently, hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2- 

7 carbon atoms, alkynyi of 2-7 carbon atoms, phenyl, or phenylalkyl of 7-10 
20 carbon atoms; and 

n = 0-2 

or a phannaceudcally acceptable salt diereof. 

2. The compound of claim 1, wherein n = 0 or a pharmaceutically acceptable salt 
25 thereof 
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IS 



20 



25 
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3. The compound of claim 2, wherein R is alkyl of 1-6 carbon atoms or a 
phannaceudcally accqitable salt theretrfl 

4. The compound of claim 1 which is l-azcpan.l-yl.4-[4-hydn>xy-4-(3-methoxy- 
thiophen-2-yl>piperidin-l-yl]-2-phcnyl-butan-l-one or a pharmaceutically acceptable 
salt thereof. 

5 . The compound of claim 1 which is 1 -azepan-l -yI-4-[4-hydroxy-4-(3-methoxy- 
thipphen-2-yl>piperidin-l-ylJ-2-phenyl-butan-l-one hydioiodide salt 

6. TTie compound of claim 1 which is 1 -azepan-l -yl.4-[4-(3-methoxy-diiophen-2- 
yl)-l^,3,6-tetrahydro-pyridin-l-yI]-2-phcnyl-butan-l-one or a pharmaceutically 
accq}table salt thereof. 

7 . The compound of claim 1 which is 1 -arepan- 1 -yl-4-[4-(3-methoxy-thiophen-2- 
yl)-piperidin-l-yl].2-phenyl-butan-lH)iie or a phamMceutically acceptable salt diereof. 

8. The compound of claim 1 which is l-azcpan-l-yl-4-[4-(3-medioxy-thiophcn-2- 
yl)-piperidin-l-yI]-2-phenyl-butan-l-one fumarate salt 

9. The compound of claim 1 which is (S)-l-azepan-l-yl-4-[4-(3-methoxy- 

thiophen-2-yl)-l,23.6-tetrahydn>-pyTidin-l-yl]-2-phenyl-butan-l-one or a pharma- 
ceudcally acceptable salt diereof. 

10. The compound of claim 1 which is (S).l-azepan-l-yl-4-[4-(3-methoxy- 

thiophen-2-yl)-U,3,6-tctrahydrD-pyridin-l-yI]-2-phenyl-butan-l^ne hydrochloride 
salL 



11. A compound of claim 1 which is (2S)-1 -(azepan-l -yl)-4-[4.(3-methoxy- 
30 duophen-2-yl>piperidin-l-yl]-2-phenyI-buian-l-one or a phannaceudcally acceptable 
salt thereof. 
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12. A compound of claim 1 which is (2S)-1 -(azepan-l -yl)-4-[4-(3-mcthoxy- 
diiophen-2-yl)-piperidin-l-yl]-2-phenyl-butan-l-one dihydrochloride salL 
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-IS- 
IS. A method of treating anxiety, psychosis, or depression in a mammal in need 
thereof which comprises administering to said mammal, an effective amount of a 
cGoipound of the formula (I) 



OR 



5 




wherein 

R is hydrogen, alkyl of 1-6 carbon atoms, altenyl of 2-7 carbon atoms, alkynyl of 2-7 
carbon atoms. -C0R2, phenyl, or phenylalkyl of 7-10 carbon atoms; 
10 the dotted line represents an optional double bcxid; 

Rl is hydrogen, -OH, OR^, or is absent if the optional double bond is present; 

R2 and R^ arc each, independendy, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon 
atoms, alkynyl of 2-7 carbon atoms, phenyl, or phenylalkyl of 7-10 carbon 
atoms; 

15 R^ is hydrogen, -OR^, alkyl of 1-6 carbon atoms, alkenyl of 2-7 carbon atoms, 
alkynyl of 2-7 carbon atoms, -COR^. -COiR^. -CONR^R^. perhaloalkyl of 1- 

6 carbon atoms, halogen, phenyl, or phenylalkyl of 7- 10 carbon atoms; 

R^ and R^ are each, independendy, hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2- 

7 carbon atoms, alkynyl of 2-7 carbon atoms, phenyl, or phenylalkyl of 7-10 
20 carbon atoms; and 

n = 0-2 

or a pharmaceutically acceptable salt thereof. 
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-14 



14. 



10 



15 



A phannaocutical compositiofi which comprises a compound of the fonniila a) 
.OR 

^^^^ 

O 



(I) 




20 



whoein 

R is hydrogen, alkyl of 1-6 caibon atoms, alkenyl of 2-7 carbon atoms, alkynyl of 2-7 

carbon atoms, -COR2, phenyl, wphenylallcyl of 7-10 carbon atoms; 
the dotted line lepiesaits an optional double bond; 

R» is hydrogen, -OH, 0R3 or is absent if the optional double bond is present; 

R2 and R3 are each. independenUy. alkyl of 1-6 caibon atoms, alkenyl of 2-7 caibon 

atonas, alkynyl of 2-7 carbon atoms, phenyl, or phenylalkyl of 7-10 carbon 

atoms; 

R^ is hydrogen, -0R5. alkyl of 1-6 caibon atoms, alkenyl of 2-7 carbon atoms. 

alkynyl of 2-7 carbon atoms, -COR5 -CX)2R5, -CONR5r6, perhaloalkyl of 1- 

6carbon atoms, halogen, phenyl, orirfienylalkyl of 7-lOcartxm a»)ms; 
R5 and R6 are each, independendy. hydrpgen. alkyl of 1-6 carbon atoms, alkeiiyl of 2 

7 carbon atoms, alkynyl of 2-7 carbon atoms, phenyl, or phenylalkyl of 7-10 

carbon atoms; and 
n = 0-2 

or a phannaceutically acceptable salt thereof, and a phaimaceutical canier. 
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•15- 



10 



IS. A process for preparing compounds of fcKmula I, as claimed in Qaim 1 , where 
n is 0, by subjecting a compound having the formula A 

.OR 




(A) 



NH 



5 where R, Rl and the dotted line aie as defined above to 

(a) alkyladon by reaction with a compound having the formula B 




(B) 



where R'* is as defined above and X is a leaving group, preferably chloio or bronx>, or 
(b) reductive alkyladon with an aldehyde having the formula C 



OHC 




(C) 



where R^ is as defmed above; and, where desired, a compound with one meaning of 
Rl may be converted into a compound with another meaning of R^ as an after process. 
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